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R'-Fe-B» (R'ttYRVS c **tf#±SI5n**&»lttL* l«Xl*2«Ja 
±) *^«JO^fe3&*2 0mmJ2llT-ejao«»**tt'fbtfc*filO 

yfb%**e>a»f*L-6 ltXli2l£l± (R 2 , R 3 , R'ttYXWS c *^-tr#±«x**» 

fcawrti* 1 axw 2«jy.±) wiKPfttf* i o o ^ mjy.T<^#*^±iBJpx 

ft * c © «si -e±i eiraxra o*fc»a« £iT © aa^Jiffix *± ^ * t= * v> r 

o 

2 ] 

[»*^ 3 ] 

R'OHMMIK R 3 <Dyy<fm, R 4 om? 5"fk»*»feajf^* 1 2 (R 2 ^ 

R 3 , R^iYXJ^S c 4r*tr*±3Sl7C**?>atftL* iaXJ±2«£Jl±) ^R 2 > R 3 , R 
4 2 0 £JLttf>D yXI4Tb«7)l «I2Lt**** tL4 - t £ #m t & If 1 XJi 

[ft** 4 J 

R^HMfclSK R 3 ^7y-fk%, R 4 0^-7 ^-ffct/^'biHS'tL^ l^X(±2«m± (R 2 , 
R 3 , RMiYRtfS c *^tr#±$H5G5*d»fc»fcri'L* lttXfi 2«£JLt) 
^S** 10 0^ maTO»***»Xtt***^#li^»«i:***:^ 9 'J - fc LTitufB^ 
Fi8ftK#ft$«£k£#m£-*- 1 , 2Xf±3IB«o#±^7lcAaCT#co^ 

[ff**S 5 ] 
[1**91 6 ] 
[1**31 7 ] 
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[&«#»] 

[0 0 0 1] 

osattrft km-*-*,, 

[0 0 0 2] 

l-CV^o ifrfc, i5OTl/:n>^a-^SlK^CD^V-t-, DVD^l/- 
, Nd-Fe-B^15, ^ t ^ tC/M^ J ttflO N d - F e - B ^Mli^iS 
[0 0 0 31 

-F e-B%kmkWG<nn'3l&%i®mm±l*, Nd 2 F ei4B*b^»Wfl^spi|l;*:fcftiil 

HDy^»Tbt?NdO— WSrfll»L^:j6aa:'^*fflv»4ii:-C2b* 0 N d 2 F ei4Bfb# 
•t&o D y^T b «t*1t»«'fb'e-1feOf&5ffi«^S«:«i^$**o ftot, ± 

HB3HST«a:& oli^: * Bl * PI <9 T liM«6^ffg©®T » tt 6 *t * v» „ 
[0 0 0 41 

N d - F e -Bi&^ii, ^ H a a &#®T'MIE<0^^1--g)^a#<75^§ 

OWMfcfcltt 1 ) o Mfc, NdaFeuB^W^t, Dy*4v»BTbl:Itf^ 

T?{2\ D y * 4 v» tt T b CI tf ^liM^ i =5: ►) , N d 2 F ei4B<fc^£3fc»5 
ffltr «t ? »-^*-t*o <b^OJtt#ja^-CO*N d t D y & £ T b 7& s fi3& 

[0 0 0 5] 

tt«?^, IS^miiCJ: *K *MMBfc©*Dy*Tb*ll£ifcS*T#»:& 
Dy^Tb **fc*fc8Mb-C § * fc*, »«»*«K©fcT* « t ^ £-#*>r fcfiHflttJ 

BTfgT-*4o L^L, ^ /< 7 ^ tc J: 5 iHOSi C i: ^ 7 F^I#* o 

MMfcJOR 1 1 5 -3 1 8 0 7 

WBfcfctt 2 ] 5-21218 

l$mWfXM.l] K. T. Park, K. Hiraga and M. S 
agawa, "Effect of Metal— Coating and Co 
nsecutive Heat Treatment on Coercivity 
of Thin Nd-Fe-B Sintered Magnets", Pr 
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oceedings of the Sixteen International 
Workshop on Rare-Earth Magnets and Th 
eir Applications, Sendai, p. 257 (2000) 
[IMMWttR2] BIffl^-> jll#fifrSU #SC5Ef&, J6UH*53&> "Nd-F 

P • 2 0 2 

BPj^m^l 

[0 0 0 61 

° [M £ * * 
[0 0 0 71 

*»W#e>tt, Nd-F e -BmMtOTKft^Sti&R'-F e -B*««i5W 
U R 2 ^$Hfcfe, R 3 <0 7yft*K R 4 <7)m-7 y-fkft*»e>«tfft* 1@XJ4 2ttJ^±^<b 

[0 0 0 81 

(1) R'-Fe-BIM (RMiYX^S c *^tr#±£5n*:fr6awr*L* HXIi 2 

at7y<b«ib*»e»ajdr*t* itxii2ta± (r\ r 3 . R'JiYXtf s c *-g-trft±«7c 

x##s-t^ i©«»^±»anix«5o^«WEiaTo»« ,, c*sxtt7F«tt*'^*»w* 
v^-c i omm<D&Mmzn-rz tizx »»> xisiswMw-g-stiTv^R 2 , r 3 , r 4 

(3) R 2 <£>SMfctK R 3 <0 7-Htft, R 4 tf>^"7 yfottofrhMtftlZ 1 «X« 2 ( 
R 2 , R 3 , R'ttY&tfS c *^tr#±3Bx**» l«Xtt2mJBLt) OR 2 , R 
3 , R 4 K2 OlK^JSUiWDyXiiTbOl *JR±**fr**L* £ £*!&®tt1rZ> (1) X 
ii (2) |B*o*±a*A«5*f«-<0«jt*tto 

(4) R 2 ^^k%> r 3 co-7 >7<k^> R 4 ^m-7 yfk»*e>atftLa itx(i 2M&± ( 

R 2 , R 3 , R'JiYXtfS c fc^tf*±3Hx3K*<b»tf*L* 1 «3U4 2 @J2Lt) *»&ft& 
TOIfl^Srt* 1 0 0^ m£l.T^5|c*7l<.^Xfi^^^^^^t!£$^^7 U - t LT 
ffiffi£Mrtfc#&3**tfc (D % (2) Xtt (3) iB*o3Br±tS*A« 

(5) ±iB^^UDX$tL7t^«8^#«r, ±B»*jai*K, 7/u*'J, I*X»i*r«i& 
Mov*i**i.*»l3BJa±m: •m^tSit^ttS (1) ~ (4) ©v»-ftL*»iTO 

(6) ±IB3^«ttwljnX5*L)t«|j|*ffll5#^OT»*% ±E«**yitl^^ ->3^^^ 

fc#f££i-£ (1) ~ (4) <DV>-ftt*»l3l8BfRO*±«^c^«H*j-fl- 
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(7) -m^f&mtLx, Tfruv. mxi*^mm\<v^i?ftfrii&&±^£z>ffi&&^ 

[0 0 0 9] 

[0 0 10] 

[0011] 
[0 0 12] 

COi^ e^Uti, R 1 , Fe, B RMiY&tfS c «:-&tr*±8bG* 

^£>iti(4*L£ 1 jffiXJi 2 am±T% JMfclftK{4Y, Sc, La, Ce, Pr, Nd, Sm 
, Eu, Gd, Tb, Dy, Ho, Er, Y b L u tfmf hit, #£L<(4Nd, P 
r, Dy*±#tt*o i *L6 Yaw's c *r#tr#±*7C*tt'frA^fr«5 1 0-1 2« ; f- 
96, ^pt' 12 — 1 5^T"%-t?*S- * L< , MKttf * L < liR^I'N dtPr* 

So B&43 - 1 5Jf,^-%, #li4~8®^-%^i-S^t^«F*LV>o ^<^)f, Al, C 
u, Z n. In, Si, P, S, TU V, Cr, Mn, N i , G a, Ge, Z r , Nb 
, Mo, Pd, Ag, Cd, Sn, Sb, Hf, Ta, W©f^6«tf tiS 1 2 flt 

RJi& 0- 1 lII^ 0 /o, iNH'O. 1 - 5m^%-£-*LT4> 4v> 0 »«|JttF eXIiC, N, 
0^;^®fi<J&^tJT-&&7&*, F e J45 0H^%£Ui> «£K 6 5 Ig^^-h-g^TT £ 
- LV^„ ifc, F e CO— SP, 0Jx.tfF eO0~4 OH^-%, «fC0~1 5®^% 

[0013] 

m&&iiJ%W£m&2>^&&&*M&$>2>W* : Ffe&ffX- t < f±A r#H^^-e 
t-C^ibtLSo $^W±ffi-e*5R2F ei4B<b^a^^i£v^^t 

v^to^s 2^S i fe^^^fi^ffl' B r^-e*So tsu iffiiajRKisv^^KJtLT, m 

tit^l-g^^^fDii-c^S-ft^ka^ifei-o *-<a&#{4Jft£**^»4A r#H^f -e 
700-1, 20 0 t:-e 1 n^lMi^mrt^o Witft^R'J yf^^i:ov^ 

{4_hfE§^ffio (5 *» , v> t> i9> S ifc#m<£&: *> 2U8 tHo 

[0 0 14] 

±|B#&fi, mHiO. 0 5-3 mm, #K 0 . 05-1. 5mmCfi«?n4, fflS 
if)If 0. 2-3 O^m, #K0. 5-2 0/im»c«»^$*L* o |K»*I4«||1*S» 

sS£^-c^$*l, m^ksa$h4o ^{4^$)Sv^47F^s^4^#ffl^ , ^ , , sur 

9 0 0 - 1, 2 5 0X2, #1*1. 0 0 0- 1, 1 0 0 t2 T-^t £> *L S „ 
[0 0 15] 

ii-C»fefL)feftttaPEtt, iE^^RaF ei4B-ffrfr**±*i: U6 0 - 9 9#m% 
, t< J4 8 0-9 8 U nmtO. 5-2 0#«%©Rt:Itfffi, 0 

- 1 o#®%oB^wtf>ffis.o f ^nr^w^%^4 «9^b7t^bij, BMfcftK 
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[0 0 16] 

tt-ffcL7t^|S]<0-tft^2 mmJBILT-C** £ Lv> 0 <fc U < Ji«*l*#tt'ft t 

[0 0 17] 

«tt* lttX»±23|l£l±j^fc44»5|c*^$**o fcfc, R 2 > R 3 ^ R 4 l±YS^Sc 
±OD y ZtiT b Lv> 0 lEiMICJ3ltS^l:UAt$l±I^ 

i&fc, ±|B^W^ii> W5$Mfrhffl&l mm£lF«30«i5«:JR»)Htr^lBlrtT?<Z> 3 Fi|l«J* 
ft-Cl 0#a%J^±> L<i±4 0#«%m±"C**o »5fc*r##S«:frft 

£:LTl±, fdictf, R 2 <0BMfc4&, R 3 tf>7 yfMSK R* <DMy y'ltm^hm^ft 

z> i ttx tt 2 nj&iJt & * % «»* t Tic & 4 v »tt n kwl $ * % £ <d * y u - k a 

flClo^iizAltJ&iiki^itii, ±fS^*<^^@t±»*?>R 2 , R 3 X 
BR 4 K IR JR. £ fi Jb m <T> Kfc®. \' %m £ -5- *. , *t rtVh £ v » « if R(& * r 

^tt^tt 10 0// m&T\ ffiKlil 0 ^ mfilT^S Lv^o 

o 

[0 0 18] 

:£3&e;!K:mt&R 2 <7)$HfctK R 3 07 -y-fb^, R 4 »^7 y Vefat tt N Sfi L < l±-Zti 
^tLR 2 2 03> R 3 F3^ R 4 0F^4#, -r*U^£>R 2 0,»> R 3 F„> R 4 0n>F n (nu 
ntt«*OjE») *\ &^7C9?tKcfc R 2 , R 3 , R 4 0— *B£fi8ILfc**v>tt§£5g'fl:$ 

[0 0 19] 

R 2 <A$Hbt)> R % <K7v\XM, R* <F>W.7 v iWo , **v»Jit*Le>ojS^1fc*»fesflr*J|9' 
3fc*flB;&*W»::##3*fc*ft8S"<\ fl$&fc»5fcliH£**v»liT/i/:/:' (Ar) > 
A (He) ^^®tt3y^3MH$C4 , T*«ta$tL4 (JBLIfe, iOM^tWItfttS 

dfb & o 

[0 0 2 0] 

jwaifcrc < a , (3) ffiffc$*feR^5©ttfitt*iB^»t-c4<rt«SK*"^ifi:a 

, #SL<« (Ts-1 0) t:£llTfc-*-&o £fc> ffiflE«5TRtiiaM5e$*L&3&* % 

3 5 OWUf^S, !RJDl4!!fcSB#rat± 1 53— 1 OBfP^-e^fto 1 (± (RJCM&S**^ 

T*1% 1 0B#K£j£;i££> ISiewtWgtS, *TOtt*»Mb*fi!c3*a>S£S& 

H 1 0 53— 6B#P^t?*.fto 
[0 0 2 1] 
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£»K-££frTv>£R 2 , R 3 IliR 4 «L, R 1 - F e -B**»TO©«»***«I 
[0 0 2 2] 

[0 0 2 3 ] 

aft*p, u$\.<&2 o o *cm±-c^MSiajs * »> 1 o *c®v>fflS£i.T, * l 

< l± 3 5 0 t:a±-eMMiailJ: 0 1 OTM&^a^T-eaba^ t^Si Lv> 0 Sfc, 

oi*M»4ifl-~i ob#^, &t L<t±i o^~5B#ra, o 2 p#n-e& & . 

[0 0 2 4] 

i ©SMbm**©*** h r 2 , r 3 x a r 4 jfi«-©eRJOiRis * »f a - 1 a » 

[0 0 2 5] 

u*a*, KtL-cwt, *8^> %Bft. isif, ^raisfflttT 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

[Hi&flll, 2] 
|!E9 9KS%JiJ,XON ds Co. AU F e ^ ^ ;v t 7 x d **n > L t 

A r &M%$>~?'&mWifefflL. iO^ii^A r 3£H&*t?8JSJ|in-/WiaSH-** 

Co7&*l. 01S^%> A1t& s 0. 5fi?%, Brt*5. 8^%> F e TOt* 
•9, iii^AtW, ^AC**ti»iS*fcft, Hffi*W*ffV»«r5ft«e> 5 0 0 
*C* -Cl)PfljlLT«^fl9t***lfcm v^^^,7K»^^i *> 3 0 ^ y v^&TO 
JS© t Lfco MJCiNiS 9 9 SCS%£LLON d, Tb, Fe, Co, AU Cu^^^7 
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Nd**2 Tb^l 0^%, Fei«2 4^%, B^6^%. A 

l75 ? im : ?%> Cu^ ? 2J® : ?-%, C otf^BWR-CfclK itL*-fr^B tfo-tho '&&BJ4S 

[0 0 2 9] 

^At*^9 0gi%s £-&B©*£l 0SS:%#l:fC > mmW&LtzV 
rv>^-f-C3 O^Kfl^-tTto COfl^^ti, ^J£M*^*fflv^/i^^y hS* 
lit, M©If 4"fi[tS4 ra»#t^o #e>^rI^»*^^##H^Tl 5 
kOeOWt-ElfilHW^, lt)l ton/cm 2 Offit«Lfco ^v^T% Z.<D 
l&m*\$K r #ffl^O;l&^ftK$:A£*L> 1, 0 6 0 "CT* 2 B#Pe§*3fef£ U 10mmX2 

[0 0 3 0] 

l&#U~ £ i9^$-*^o iOBf^m-fbr'-f 7.^n->^Alc i: aMStW^^Mti 5 
Ofi%t^ofco itLUA r#B^+ 9 0 0lC-eiB#^ iiV^^^TOS^i&L^ 
IC 5 0 0 tt? 1 P|ffiIt«I LTi^t^ i i: t\ dft^TO'ffcMlfc 

[0 0 3 1 ] 

15#m 1 , p 1 (Dmm&r&zztirtimmH. 1, niKifcutEic^u 

tw^Lfeo t*^ ^.T'ni/^ A^^JR^il^ifetXv^v^S (PI) 
^IBtfjKJtLT, *|5Wl-J:*ia5tt4 0 0 k Am- 1 0<fc»:frJa*:rt f eii>fc*L&o 

[0 0 3 2] 

MJ"Jfc^2 i: IT, ftrifcO^-^AON do— «5*D y T«JfeLfcJa*Mi^lfrW ltR 
»*^^*fflv*T»JR^ai«:fffc1*t-J!ft#S^5«:^»L, 4 0 0 kAm-'^lt 

1 K#iB1-&o 
[0 0 3 3] 

2 ] 

^l$5#0 1 t |WI^^^ffi-e4 mmX 4 mmX 0 . 5 mm<DW5fo* fcW: L fco 
RCi £-££0 £<OB#tf>7 yffcf-f ^7'n->-?Ai;J;JlOT^^^$tt4 

o 

[0 0 3 4] 

(Pi) OfiHa*K:*tU"r*»WCJ:*«5»4 5 0 0 k Am" 1 0«58£ii*7& ? I^ , b 
[0 0 3 5] 

E PMA (Electron Probe Micro Analysis) CiSi 

P 1 -C&4D y <^^^^^-r^^>V^3 ^ {±^£><b*L&V*o 
4fcrW ^•/n->^A^ffiv^-C®JR^SL7tM5M2 -ettjftflitfc^fcOfcD y^MLTV^ 
£ O D y ©3M)T J: «K 5»««3l£ap«OfiT«:*/Matwft]x.4**e ) ««**«^:$* 
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& £ t t5 ? rTI^ £ & ^ i jWSB * tL7t o 
10 0 3 61 





Br 
[T] 


HcJ 
[kAm l ] 


(BH)max 
[kjm s ] 


1 


Ml 


1. 420 


1, 400 


395 


2 


M2 


1. 415 


1, 500 


390 


l 


PI 


1. 420 


1, 000 


395 


2 


P2 


1. 380 


1, 400 


375 



[0 0 3 7] 

im i ] ± QftmztitzM^foM i ^>«^ffiia (hum i ) RxmmimJit 

[IS 2] £ i)f^«*tLfc«5#M2 <£>D yjMMMIf (a) S. l/WHUiOl fSk 

&i?)*<?)i5*Pl©DyIII^ (b) «r^L^EPMA«jeilS*T?**o 
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4 0^7 vitmfrh&iXti (R 2 , R 3 ^ R 4 teY&tfS c **tr#±*5B*tf»6*tf*»-* 1 
«XW2j|I£Lt) > TOJS^S^l 0 0 /imJaTOftsfcfciBfinlfcH^OT^fc"!*! 

JSJ^T^iaK-C^Xti^f&tt^^^^^T 1 53*~ 1 OPIflWi^lL, R 2 > R 3 
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